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ABSTRACT

Implementations generally relate to image overlay compos-
iting. In some implementations, a method includes receiving
a first image and a second image. The method further
includes determining one or more attributes of each of the
first image and the second image, where the one or more
attributes includes one or more image types. The method
further includes determining one or more compositing tech-
niques combine the first image and the second image based
on one or more of the attributes.

17 Claims, 3 Drawing Sheets
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IMAGE OVERLAY COMPOSITING

BACKGROUND

Photos are essential to driving internet traffic for social
networks and communication platforms. For social net-
works, photo’s contribute in two significant ways. First,
users become locked into the network as their photos are
uploaded and compiled on it. Once on the network, it is
frequently cumbersome for users to migrate their collection
to other networks. Additionally posts with photos have much
higher interaction rates than posts without photos.

The popularity and convenience of digital cameras as well
as the widespread of use of Internet communications have
caused user-produced images such as photographs to
become ubiquitous. Image editing systems for various con-
sumer electronic devices and personal computers enable a
user to manipulate images. Such image editing systems
typically require the user to understand complicated and
difficult instructions to manipulate an image. This level of
knowledge places advanced editing features out of the grasp
of the average user.

SUMMARY

Implementations generally relate to image overlay com-
positing. In some implementations, a method includes
receiving a first image and a second image. The method
further includes determining one or more attributes of each
of the first image and the second image, where the one or
more attributes includes one or more image types. The
method further includes determining one or more compos-
iting techniques to combine the first image and the second
image based on one or more of the attributes.

With further regard to the method, in some implementa-
tions, the determining of the one or more compositing
techniques includes selecting among one or more of a
gradient domain blending technique, an alpha blending
technique, and a tone mapping technique. In some imple-
mentations, the determining of the one or more compositing
techniques includes: matching the one or more attributes of
at least one of the first image and the second image to one
or more compositing techniques; and selecting the one or
more compositing techniques based on the matching. In
some implementations, determining of the one or more
compositing techniques includes eliminating one or more
compositing techniques. In some implementations, the
method further includes enabling the user to drag the first
image onto the second image to indicate that the first image
is to be combined with the second image. In some imple-
mentations, the determining of the one or more compositing
techniques is based on a voting scheme. In some implemen-
tations, the one or more determined compositing techniques
are applied to video. In some implementations, the one or
more determined compositing techniques are applied to
animation.

In some implementations, a method includes receiving a
first image and a second image. The method further includes
determining one or more attributes of each of the first image
and the second image, where the one or more attributes
includes an image type. The method further includes deter-
mining one or more compositing techniques to combine the
first image and the second image based on one or more of the
attributes, where the determining of the one or more com-
positing techniques includes selecting among one or more of
a gradient domain blending technique, an alpha blending
technique, and a tone mapping technique.
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With further regard to the method, in some implementa-
tions, the determining of the one or more compositing
techniques includes: matching the one or more attributes of
at least one of the first image and the second image to one
or more compositing techniques; and selecting the compos-
iting technique based on the matching. In some implemen-
tations, the determining of the one or more compositing
techniques includes eliminating one or more compositing
techniques. In some implementations, the method further
includes enabling the user to drag the first image onto the
second image to indicate that the first image is to be
combined with the second image. In some implementations,
the determining of the one or more compositing techniques
is based on a voting scheme.

In some implementations, a system includes one or more
processors, and logic encoded in one or more tangible media
for execution by the one or more processors. When
executed, the logic is operable to perform operations includ-
ing: receiving a first image and a second image; determining
one or more attributes of each of the first image and the
second image, where the one or more attributes includes one
or more image types; and determining one or more com-
positing techniques to combine the first image and the
second image based on one or more of the attributes.

With further regard to the system, in some implementa-
tions, to determine the one or more compositing techniques,
the logic when executed is further operable to perform
operations including selecting among one or more of a
gradient domain blending technique, an alpha blending
technique, and a tone mapping technique. In some imple-
mentations, to determine the one or more compositing
techniques, the logic when executed is further operable to
perform operations including: matching the one or more
attributes of at least one of the first image and the second
image to one or more compositing techniques; and selecting
the one or more compositing techniques based on the
matching. In some implementations, to determine the one or
more compositing techniques, the logic when executed is
further operable to perform operations including eliminating
one or more compositing techniques. In some implementa-
tions, the logic when executed is further operable to perform
operations including enabling the user to drag the first image
onto the second image to indicate that the first image is to be
combined with the second image. In some implementations,
the logic when executed is further operable to perform
operations including determining the one or more compos-
iting techniques based on a voting scheme. In some imple-
mentations, the one or more determined compositing tech-
niques are applied to video.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 illustrates a block diagram of an example network
environment, which may be used to implement the imple-
mentations described herein.

FIG. 2 illustrates an example simplified flow diagram for
providing image overlay compositing, according to some
implementations.

FIG. 3 illustrates a block diagram of an example server
device, which may be used to implement the implementa-
tions described herein.

DETAILED DESCRIPTION

Implementations described herein provide image overlay
compositing. In various implementations, a system receives
a first image and a second image, where the first image is to
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be combined with the second image. The system then
determines one or more attributes of each of the first image
and the second image, where the one or more attributes
includes an image type. The system then determines a
compositing technique to combine the first image and the
second image based on one or more of the attributes. In
various implementations, to determine the compositing tech-
nique to apply, the system selects among one or more of a
gradient domain blending technique, an alpha blending
technique, and a tone mapping technique.

In some implementations, to determine the compositing
technique to apply, the system matches the one or more
attributes of at least one of the first image and the second
image to one or more compositing techniques, and then
selects the compositing technique to apply based on the
matching. In some implementations, to determine the com-
positing technique to apply, the system eliminates one or
more compositing techniques to apply.

As described in more detail below, implementations pro-
vide users with a larger number of different compositing
techniques for casual users to manipulate their photos.
Implementations enable users to combine overlays of dif-
ferent compositing techniques to a given photo.

FIG. 1 illustrates a block diagram of an example network
environment 100, which may be used to implement the
implementations described herein. In some implementa-
tions, network environment 100 includes a system 102,
which includes a server device 104 and a social network
database 106. In various implementations, the term system
102 and phrase “social network system” may be used
interchangeably. Network environment 100 also includes
client devices 110, 120, 130, and 140, which may commu-
nicate with each other via system 102. Network environment
100 also includes a network 150.

For ease of illustration, FIG. 1 shows one block for each
of system 102, server device 104, and social network
database 106, and shows four blocks for client devices 110,
120, 130, and 140. Blocks 102, 104, and 106 may represent
multiple systems, server devices, and social network data-
bases. Also, there may be any number of client devices. In
other implementations, network environment 100 may not
have all of the components shown and/or may have other
elements including other types of elements instead of, or in
addition to, those shown herein.

In various implementations, users U1, U2, U3, and U4
may communicate with each other and with system 102
using respective client devices 110, 120, 130, and 140.

In the various implementations described herein, proces-
sor of system 102 causes the elements described herein (e.g.,
images associated with composites, etc.) to be displayed in
a user interface on one or more display screens.

In various implementations, system 102 may utilize a
recognition algorithm to determine if the content (e.g., a
person) of a given image is of a particular image type.
Example implementations of recognition algorithms are
described in more detail below.

While some implementations are described herein in the
context of a social network system, these implementations
may apply in contexts other than a social network. For
example, implementations may apply locally for an indi-
vidual user. For example, system 102 may perform the
implementations described herein on a stand-alone com-
puter, tablet computer, smartphone, etc.

FIG. 2 illustrates an example simplified flow diagram for
providing image overlay compositing, according to some
implementations. As described in more detail below, system
102 determines the optimal image overlay compositing
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method for combining particular images into a single image.
Such image overlay compositing methods may also be
referred to as image overlay compositing techniques or
mechanisms; overlay compositing methods, techniques, or
mechanisms; compositing methods, techniques, or mecha-
nisms; blending methods, techniques, or mechanisms.

Referring to both FIGS. 1 and 2, a method is initiated in
block 202, where system 102 receives a first image and a
second image, where the first image is to be combined with
the second image. In various implementations, the first
image, which is overlaid over the second image, may be
referred to as a “sticker” or “overlay.” The second image
may be referred to as a “background,” “underlay,” or “tar-
get.” Generally, when combining images, the combined
images are foreground elements. In some scenarios, as in
panoramas, the combined images may be background ele-
ments.

In various implementations, the first and second images
may be received when the user uploads the images to system
102 or after the user combines the images with one or more
photo albums. In some implementations, system 102 may
enable a camera device (e.g., smart phone) of the user to
automatically upload images to system 102 as the camera
device captures photos. In various implementations, system
102 enables the user to indicate which image or images the
user wants to combine with another image.

In some implementations, system 102 enables the user to
drag and drop the first image onto the second image to
indicate that the first image is to be combined with the
second image. In some implementations, system 102 enables
the user to drag and drop one or more portions of the first
image onto the second image to indicate that those portions
of the first image is to be combined with the second image.
For example, system 102 may enable the user to select one
or more elements or objects in the first image, and then drag
and drop those elements onto the second image to indicate
that the selected elements are to be combined with the
second image.

In block 204, system 102 determines one or more attri-
butes of each of the first image and the second image. In
various implementations, one of the attributes may include
the type of image. For example, a given image may be a
natural image (e.g., a photo taken of a person). In another
example, a given image may be cartoon. More examples of
attributes are described in detail below.

In block 206, system 102 determines one or more com-
positing techniques to apply to combine the first image and
the second image based on one or more of the attributes. In
some implementations, to determine the one or more com-
positing techniques to apply, system 102 selects among one
or more of a gradient domain blending technique, an alpha
blending technique, and a tone mapping technique. Various
implementations for determining techniques to apply when
combining one or more images with one or more other
images are described in more detail below.

In block 208, system 102 combines the first image and the
second image using the one or more determined compositing
techniques. For ease of illustration, some implementations
are described herein in the context of a single image being
combined with another image. These implementations and
others also apply to multiple images being combined with
another image. These implementations and others also apply
to a single image being combined with multiple different
images.

As indicated above, in various implementations, to deter-
mine the one or more compositing techniques to apply,
system 102 determines a variety of attributes of the images
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to be composited. As described in more detail below, system
102 matches one or more attributes of the first image
(overlay) and/or the second image (underlay) to one or more
compositing techniques. System 102 then selects one or
more compositing techniques to apply based on the match-
ing.

In some implementations, the attributes used to select a
compositing technique include image type. For example, an
image type may be a natural image (e.g., a photo taken of a
person). In another example, an image type may be a cartoon
image.

System 102 may use any suitable algorithm to determine
the image type for each of the images. For example, in
various implementations, system 102 may determine if one
of the images includes a face or part of a person. In various
implementations, system 102 may utilize a recognition
algorithm to determine if the content (e.g., a person) of a
given image is of a particular image type. Example imple-
mentations of recognition algorithms are described in more
detail below.

In some implementations, system 102 may determine the
image type from metadata associated with each image. For
example, metadata may indicate if the image is natural
image, a cartoon image, a foreground element, a background
element, etc.

In some implementations, the attributes used to select a
compositing technique include texture. System 102 may use
any suitable algorithm to determine the texture of each of the
images.

In some implementations, the attributes used to select a
compositing technique may include lighting characteristics.
System 102 may use any suitable algorithm to determine the
lighting characteristics of each of the images.

In some implementations, the attributes used to select a
compositing technique may include border characteristics.
System 102 may use any suitable algorithm to determine the
border characteristics of each of the images.

The following description provides examples of how
system 102 matches the determined attributes to one or more
compositing techniques, and selects one or more composit-
ing techniques based on the matching. As described in more
detail below, each technique has strengths (advantages) and
weaknesses.

In some implementations, if system 102 determines that
either of the images (e.g., overlay or underlay) includes a
face or body, system 102 may select gradient domain
blending. For example, face swapping overlays and zombie
bite marks are drastically improved by use of gradient
domain blending or tone mapping.

In some implementations, if system 102 determines that
the images (e.g., overlay or underlay) involves significantly
different images and naturalistic lighting is desired, system
102 may select gradient domain blending. For example, the
user may want to overlay flowers into another image, and
may want to match the lighting.

In some implementations, if system 102 determines that
either of the images (e.g., overlay or underlay) involves
smooth border/boundary characteristics, system 102 may
select gradient domain blending. Measuring the complexity
of the boundary in terms of color shifts per linear unit
strongly suggests which technique would yield immediately
favorable results. In the case of a smooth boundary, either
gradient domain blending and/or tone mapping results in a
much more integrated look for the final overlay.

Generally, gradient domain blending allows finer control
over the content of the overlay, because areas can be marked
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so that they do not change. In various implementations,
gradient domain blending may involve the poisson equation
and/or a multigrid solution.

In some implementations, if system 102 determines that
the images (e.g., overlay or underlay) have similar color
characteristics, system 102 may select gradient domain
blending and a multigrid solution. A multigrid solution is
fast and works well on images with similar colors.

In some implementations, if system 102 determines that
resources are limited, system 102 might not select gradient
domain blending and a multigrid solution, as it involves a
complicated masking process and may be memory intensive.
System 102 may instead select tone mapping, which is
described in more detail below.

Tone mapping using convolution pyramids matches back-
ground color (including skin color) and lighting well. In
some implementations, if system 102 determines that the
naturalistic lighting of the images match and/or the images
involve facial and/or body features, system 102 may select
tone mapping.

In some implementations, if system 102 determines that
either of the images (e.g., overlay or underlay) includes a
face or body, system 102 may select tone mapping. For
example, as indicated above, face swapping overlays and
zombie bite marks are drastically improved by use of tone
mapping (or by gradient domain blending).

In some implementations, if system 102 determines that
either of the images (e.g., overlay or underlay) involves
smooth border characteristics, system 102 may select tone
mapping. As indicated above, in the case of a smooth
boundary, tone mapping and/or gradient domain blending
results in a much more integrated look for the final overlay.

In some implementations, if system 102 determines that
one of the images is cartoony, system 102 may select alpha
blending. If one of the images is cartoony, the user may be
overlaying an item on a person (e.g., adding a Santa Claus
hat, clown nose, or zombie scar, etc. to a person). Combining
overlays in a photo is a popular feature among photo
curation sites. In such scenarios, the user is probably not
altering the face or body. In another example, the user may
be overlaying a thought bubble or emotion icon, etc.

In some implementations, if system 102 determines that
the overly boundary is excessively complex, system 102
may select alpha blending. Alpha blending generally looks
better in situations where the overlay boundary is complex.
This is because both gradient domain compositing and tone
mapping spread the difference between the background and
foreground at the border across the entire overlay to merge
the images. This can result in strange color fluctuation and
loss of overlay consistency with a very complex boundary.

In some implementations, to determine the one or more
compositing techniques to apply, system 102 may eliminate
one or more compositing techniques to apply. For example,
alpha blending generally typically keeps most of the overlay
intact, but does a poor job of matching background lighting
and color offset. As such, if system 102 determines that the
difference between the foreground and background signifi-
cant, system 102 might select gradient domain blending or
tone mapping. Gradient domain compositing is substantially
more resource intensive in terms of computation time and
memory requirements than tone mapping. As such, if an
overlay is large, gradient domain compositing might be too
expensive to use. System 102 may then select tone mapping.
If an overlay is small, system 102 may select gradient
domain blending. While tone mapping matches background
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color and lighting well, tone mapping does not allow finer
control of areas in the overlay that should remain
unchanged.

The particular technique that system 102 selects will
depend on the particular implementation. In some imple-
mentations, system 102 may combine and/or modify blend-
ing techniques. In some instances, alpha blending and gra-
dient blending blend the textures together. Tone mapping
blends colors but not textures. As such, system 102 may use
gradient blending, tone mapping, and alpha blending on
different portions of a composite.

As indicated herein, tone mapping does not blend the
texture particularly well. If the texture are different, system
102 might not select tone mapping and may instead select
gradient domain blending, because gradient domain will
smooth the textures together and provide the best look.

In some implementations, the attributes may include the
purpose of the overlay. As such, system 102 may determine
which compositing method to used based at least in part on
the purpose of the overlay. For example, if the purpose of the
overlay is for face stitching (e.g., copying a face from one
image to another image), gradient domain compositing and
tone mapping are substantially better than alpha blending
because the lighting match is much better in the final result
of gradient domain compositing and tone mapping. Accord-
ingly, system 102 match overlays with the purpose of face
stitching with gradient domain compositing and tone map-
ping.

In some implementations, if system 102 determines that a
particular image will always use the same overlay mecha-
nisms, system 102 use the same overlay technique whenever
system 102 detects the same image. For example, if system
102 determines that a particular image is being treated as a
tattoo, system 102 may apply tone mapping by default for
that image.

In some implementations, system 102 may consider the
complexity and time required to perform particular blending
techniques. For example, gradient domain blending is com-
plicated and is resource intensive. As such, system 102
might not select gradient domain blending for large images
or may perform a scaled down version of the algorithm.

In some implementations, attributes may include user
preferences for compositing methods. For example, in some
implementations, system 102 may enables the user to select
a preferred compositing method for a particular overlay.
System 102 may then save the user preferences in a lookup
table so that the next user who uses the overlay with have the
method pre-selected.

In some implementations, system 102 may determine the
one or more compositing techniques to apply based on a
voting scheme. For example, system 102 may collect sta-
tistics on how people apply different blending techniques
and select and/or make suggestions based on relative fre-
quencies of previous user’s choices (e.g., based a consen-
sus).

In some implementations, system 102 may apply the one
or more determined compositing techniques to video. In
some implementations, system 102 may apply the one or
more determined compositing techniques to animation. For
example, overlays of photos or video (or both) may be
animated. Overlaying an animated element on top of a photo
will produce an animated photo (e.g., gif or webp). In
various implementations, combined overlay elements may
themselves be dynamic. For example, fireworks could be
produced with particle effects.
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In various implementations, the particular compositing
methods described herein are interchangeable. Also, the user
interface is interchangeable.

Implementations described herein provide various ben-
efits. For example, implementations enabling fun and useful
image editing functionality without the need for deep tech-
nical skill Implementations provide users with a larger
number of different compositing techniques for casual users
to manipulate their photos. Implementations enable users to
combine overlays using different compositing techniques.
Implementations described herein also increase overall
engagement among users in a social networking environ-
ment.

Although the steps, operations, or computations may be
presented in a specific order, the order may be changed in
particular implementations. Other orderings of the steps are
possible, depending on the particular implementation. In
some particular implementations, multiple steps shown as
sequential in this specification may be performed at the same
time. Also, some implementations may not have all of the
steps shown and/or may have other steps instead of, or in
addition to, those shown herein.

While system 102 is described as performing the steps as
described in the implementations herein, any suitable com-
ponent or combination of components of system 102 or any
suitable processor or processors associated with system 102
may perform the steps described.

As indicated above, implementations enable a user, via
system 102, to modify frames of different types of streams
(e.g., video streams, audio streams, etc.) and streams being
transmitted in different directions (e.g., outbound streams
and/or inbound streams).

In various implementations, system 102 may utilize a
variety of recognition algorithms to recognize faces, land-
marks, objects, etc. in images. Such recognition algorithms
may be integral to system 102. System 102 may also access
recognition algorithms provided by software that is external
to system 102 and that system 102 accesses.

In various implementations, system 102 enables users of
the social network system to specify and/or consent to the
use of personal information, which may include system 102
using their faces in images or using their identity informa-
tion in recognizing people identified in images. For example,
system 102 may provide users with multiple selections
directed to specifying and/or consenting to the use of
personal information. For example, selections with regard to
specifying and/or consenting may be associated with indi-
vidual images, all images, individual photo albums, all
photo albums, etc. The selections may be implemented in a
variety of ways. For example, system 102 may cause buttons
or check boxes to be displayed next to various selections. In
some implementations, system 102 enables users of the
social network to specify and/or consent to the use of using
their images for facial recognition in general. Example
implementations for recognizing faces and other objects are
described in more detail below.

In situations in which the systems discussed here collect
personal information about users, or may make use of
personal information, the users may be provided with an
opportunity to control whether programs or features collect
user information (e.g., information about a user’s social
network, social actions or activities, profession, a user’s
preferences, or a user’s current location), or to control
whether and/or how to receive content from the content
server that may be more relevant to the user. In addition,
certain data may be treated in one or more ways before it is
stored or used, so that personally identifiable information is
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removed. For example, a user’s identity may be treated so
that no personally identifiable information can be